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Electron storage ringAccording to an extended Lorentz–Einstein mass formula taken into the uncertainty principle, it is
predicted that the electron beams passing accelerating electric ﬁeld should with a small probability
generate abnormal super-high energy electrons which are much higher than the beam energy. Author’s
preliminary experiment result at electron storage ring has hinted these signs, so suggests to more strictly
detect this unusual phenomenon, and thus to test the extended mass formula as well as a more perfect
special relativity.
 2014 The Author. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).Extended Lorentz–Einstein mass formula and ‘‘high speed but
low mass (HSLM)’’ effect
In a more perfect special relativity absorbed the uncertainty
principle [1], the Lorentz–Einstein mass formula is extended to a
more universal equation, when u 6 (1–4.64  1039)c, there is
m ¼ m0ð3f
2  2f3Þﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
1 u2c2
q ð1Þ
wherein f denotes a dimensionless random variable, its deﬁnition
domain is
0  f  1 ð2Þ
When f = 1, Eq. (1) has the maximum value form, that is just
Lorentz–Einstein mass formula:
mR ¼ m0ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
1 u2c2
q ð3Þ
When f < 1, m =mR (3f2  2f3) <mR, so particles will appear in an
unusual state having same speed but low mass or ‘‘High Speed
but Low Mass’’. A probability of in which state depends on the
energy ER (=mR c2):
Ps ¼
2
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
E2R  E20
q
UE0 þ
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
E2R  E20
q ð4ÞWherein U denotes a dimensionless constant,
U ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2h c
p Gm2n
s
¼ 1:037 1019 ð5Þ
Here mn denotes the neutron mass. Because UE0 value is very large,
there is always ER <<UE0 in current observation, so the probability
that a particle appears in HSLM state is very small. Such as, the elec-
tron’s UE0 = 5.3  1015 GeV, but so far all electron accelerators can
reach the energy ER 6 102 GeV, thus by Eq. (4) calculated PS < 4 
1014. However, probability that a particle appears in the f = 1 i.e.
E = ER normal state is
PR ¼ 1 PS ð6Þ
Obviously, there is always PR  1 in the current observation range,
so m =mR i.e. E = ER state is most probable, and what described by
the Lorentz–Einstein formula is just a mass-speed relationship in
this state.The HSLM effect can cause super-high energy electrons to occur
in the accelerating electric ﬁeld
According to Eq. (1), at a same speed, the mass m of HSLM
electron in f < 1 state is smaller than the mass mR of normal
electrons in f = 1 state, i.e.m =mR (3f2  2f3) <mR. In electron stor-
age rings, therefore, when the beam passes the accelerating electric
ﬁeld, the HSLM electrons in beam will be speeded up more quickly
than normal electrons. If before reaching the deﬂection magnetic
ﬁeld these abnormal electrons return to the most probable f = 1
state, their energy ER⁄ will be higher than the energy ER of normal
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Fig. 1. HSLM effect can cause the super-high energy electrons to occur in accelerating electric ﬁeld of electron storage ring.
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appear in the RF cavity downstream direction (see Fig. 1).
Based upon [1], it can be proved that the mean number of
super-high energy electrons occurring per hour
n ¼ 25:6ERIU
2
eUE0ðER  ERÞ2
 30ERIU
2
ðER  ERÞ2
ð7Þ
Wherein, ER⁄ (MeV): the energy of unusual electron; ER (MeV): the
energy of beam; U (MV): the accelerating voltage; I (mA): the aver-
age current intensity; E0 (MeV): the rest energy of electron; e (C):
the electron charge. So in ER2 P E

R P E

R1 the mean number of
super-high energy electrons occurring per hour
N21  30IU2 1ER1  ER
 1
ER2  ER
 
ð8Þ
For existing electron storage rings, N21 values are all very small,
such as, if ER = 2 GeV, U = 1.5 MV, I = 500 mA, about one case of
ER P 34 GeV electron occurs in one hour.
Detection of the emission of super-high energy electrons in
electron storage rings
Although super-high energy electrons, which are caused by the
HSLM effect and much higher than the beam energy, are smallprobability events, we could still detect them at the electron stor-
age rings that have long time run and high currents. At the NSRL
800 MeV electron storage ring, I placed the lead plates-X ﬁlm
detectors in the RF cavity downstream direction to do long time
test, the preliminary experiment result hinted the signs of emis-
sion of super-high energy electrons [1]. So I suggest high-energy
experimental physicists to use more sophisticated methods to
strictly detect this unusual phenomenon.
If this result predicted by new formulas gets ﬁnal conﬁrmation,
its signiﬁcance will be important, because it reveals the mass,
energy and so the concepts have richer connotations, therefore
can help people to re-understand the essence of some physical
phenomena and solve several pending problems, for example:
(1) derived a formula calculating the LIV coefﬁcient n, to above
4  1019 eV UHECR protons the calculated |n|<4.5  1030, so
although there is LIV it is too weak to change the GZK cutoff, which
is consistent with observations of HiRes and Auger; (2) theoreti-
cally calculated the Hubble constant H0 = 70.937 km s1 Mpc1,
which is well consistent with the ﬁnal observation result of the
HST Key Project.
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